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Instructional technology can be extremely beneficial in teaching science and other subject
.areas in the elementary classroom. Instructional technology is the new approach to teaching in
which the student learns how to access information and apply that information to other areas. A
workshop taught by Dr. Thomas Thompson dealt with the use of the laserdisc and laserdisc player
as well as the barcode programs and their implementation in the classroom. The barcodes can be
individualized to a teacher's instructional purposes and can also be used as a presentational
method for lectures or student presentations. One science instruction program studied in the
workshop was Britannica Science System. It incorporates technology with hands-on science.
Instructional technology is also widely available in other subject areas and a variety of programs
can help teach math, reading, language, and living skills.
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Technology can never replace a teacher in a classroom
because of the fact that a computer or video player does
not feel, care, inspire, or hug. Teachers are needed to
motivate students to learn. Schools, and the classrooms
in the schools, need a combination of hard-working
teachers, willing students, and materials available to
help the students learn to learn.
Rationale
Technology ~ important to have in the classroom as a
supplement to the regular curriculum of books and other
materials. In today's world, technology is needed to keep
up with the information available and bring it to the
students. The focus in the classroom is not as much
content as it is how to find content when needed, and
technology can do just that. It can play an important
part in the education of the children and make it easier
for the teacher to present (and for students to acquire)
information in a variety of formats. It can also bring
into the classroom naturally-occurring phenomena, and
inaccessible locations and events. There are media
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presentations of experiments too elaborate or difficult to
perform under ordinary circumstances and real-world
applications of scientists' work. Using videodiscs,
computers, and software, students can "visit" a rain
forest on another continent, or watch a plant grow through
time-lapse photography video. And unlike books, these
experiences are not tied to reading levels, so they are
accessible to all students.
Instructional Technology can be defined as "a
complex, integrated process involving people, procedures,
ideas, devices, and organization, for analyzing problems
and devising, implementing, evaluating, and managing
solutions to those problems in situations in which
learning is purposive and controlled" (AECT, 1977) •
Technology does not include then only computers and
software programs, but also a CD ROM, videodisc players I
and barcode readers.
Technology at Work
Dr. Thomas Thompson taught a three week workshop last
July titled "Utilizing Emerging Technologies to Teach
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Elementary School Science." The workshop allowed me to
become aware and develop some introductory level
competencies with the use of current technologies. I had
the opportunity to access and use videodisc players with a
remote control, barcode reader, and a Macintosh computer.
I also used CD ROM resource information. I became
familiar with the application of videodiscs in textbook
series, alternative textbook programs, sUpplemental
programs, and fully-integrated hands-on science program.
During that workshop I was introduced to the
technologies, and then had the opportunity to work with
intermediate grade children attending a Sci-Tech Camp at
Northern Illinois University in which I assisted the
children with the use of technology. I then participated
in a feedback session about the use of current
technologies and other curriculum concerns.
During my introduction to various instructional
technologies, I was introduced to the videodisc and
videodisc player. The videodisc differs from the
videotape in that the audio-visual signals are recorded on
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plastic discs allowing immediate access to any part of the
disc, rather than on magnetic tape in which the entire
tape must be scanned to arrive at the desired point.
Videodiscs come in a variety of subject areas, ranging
from Encyclopedia of Animals to Science Essentials to
current movies.
The videodisc player comes with a remote controller
with all of the normal functions of any video player
remote such as play, pause, stop, etc., but it also
includes an audio control which will play the video with
no sound, English only, Spanish only, or both English and
Spanish (especially helpful in a bilingual classroom), and
a control to increase or decrease speed of a certain
selection. The videodisc control will also allow one to
search for a particular frame without having to watch or
fast-forward through the entire disc as with a videotape.
Therefore a teacher would be able to use selections from a
disc without having to prepare ahead of time and have it
forwarded to the correct point. The teacher must only be
aware of the frame numbers for the sequences wished to be
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shown. The following are examples of how the title of a





wind erosion, arid regions
06724-07264
wind erosion, plowed field
07267-08870
And if a class is studying the process of wind erosion, a
videodisc also allows a teacher to show it in slow motion
or backward motion so the class can observe more closely
and carefully.
Barcodes
One important program I learned about that goes along
with the videodisc player is called the LD Bar'n 'Coder
3.0. This program allows one to select certain frames
from a videodisc and produce a barcode of those frames.
One chooses the beginning and end frames of the sequence
to be used and it allows one to give a title to that
particular section. The barcodes that are made are
individualized for the particular need of the teacher and
the class. The barcode can be constructed to playa whole
chapter from a videodisc, or a certain section or frame.
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The barcode can also be made to include the same special
effects that can be done with the remote control such as
fast, slow, or even backwards motion, or to have sound on,
off, or in English only, Spanish only, or both English and
Spanish. The barcodes can then be saved under a file
name, printed, and used with a barcode reader remote. The
barcodes can even be printed out onto labels, which then
can be placed in a teachers manual or around the
classroom. Here is an example of some barcodes:
Wind erosion definition
1111111111U mill
Search 1495, Play To 2010
Wind erosion definition with
debris
III n IIIlm 1111
Search 2010, Play To 2989
Wind erosion creating dunes
IU11111 111111
Search 5348, Play To 6715
Britannica Science System
Another way to make barcodes is through a school
science program titled Britannica Science System, whose
slogan is "Do it and view it", which is a complete modular
science program of instruction that integrates hands-on
science with interactive multimedia materials. It
Page 6
Technology in the Classroom
contains two components: FOSS (Full Option Science System)
and Science Essentials.
FOSS is a set of sixteen modules of hands-on
activities. Science Essentials is a set of either
videotapes or videodiscs that can be used for viewing
only, or if using the videodiscs it can also be used in
combination with software and hypercard to become
interactive. The Science Essentials topics include Life
Science, Physical Science, and Earth Science. Within each
disc are a variety of topics. Within the Earth Science
disc are the topics of Geology, Oceans and Space, and
Weather. Each topic is divided into many definitions, for
example Geology would be divided into erosion by wind,
erosion by water, etc. and each of those subtopics could
be viewed. Each subtopic has a glossary, and if one
chooses to view the definition of "erosion", then the word
would be pronounced aloud, a short clip of erosion would
be shown on the videodisc player, and a definition of
erosion would be explained.
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This program allows a teacher to customize a unique
series of video segments to show to the students. This
customization feature of showing a video enables a teacher
to choose particular frames of a video clip to help
individualize instruction. Science Essentials also
includes in its program two activities that can be printed
out -- a Think Sheet and Exercises, both of which are
designed to challenge the students beyond the regular
material. These activities usually suggest how to perform
a related experiment or encourage the students to draw a
picture, solve a problem, or write a story.
Sci-Tech Camp
After I had been introduced to this wide variety of
materials, it was time for the students participating in
the Sci-Tech camp to arrive. The focus of the camp was
for each student to be able to solve a problem and show
the solution through a demonstration of a model as well as
a presentation of information on the videodisc. The group
I worked with studied levers and pulleys that week and had
the following problem:
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Mother Hubbard lives in her shoe on one side of Goose
Mountain. Construction crews want to build a road through
her property, so she must have her home moved. You must
carefully (trying to reduce friction) move her shoe to the
other side of Goose Mountain by using as many simple
machines as possible.
The students had access to the FOSS hands-on
materials which included wedges, ropes, pulleys, dowel
rods, marbles, as well as other supplies such as yard
sticks, tape, and paper clips. My job during the camp was
to be available to answer student questions about using
the computer in the quest to find information about simple
machines and their application to the specific problem. I
was amazed at the instructive ability of Britannica
Science System's videos. The students were able to find
information easily and quickly. They found the
information to be very helpful in solving their problem.
They discovered the difference in uses between using a
single and double pulley, and that decreasing the surface
area plays a role in reducing friction. The students
applied the acquired knowledge to the problem to be
solved, and felt very resourceful and successful. They
then set up the experiment of moving a shoe from the floor
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on one side of a table to the floor on the other side of
the table to see if their ideas worked, and modified
accordingly until it ran smoothly. I helped the students
create the applicable barcodes needed for the
presentation. The students seemed very pleased at the fact
that they were confronted with a problem, were able to use
available resources to find possible ideas to solve the
problem, and then put together a presentation of the
solution and show clips of the video to accompany their
presentation. As a teacher, I enjoyed watching the
students feel successful with their work.
Technology in Science Instruction
My experience with the workshop taught by Dr.
Thompson and the Sci-Tech camp was very convincing in my
theory that technology can be extremely useful as a
teaching aid in the classroom. It is becoming so
widespread and popular, that when the state of California
chose programs for its science textbook adoption list,
seven of the eight "textbooks" that made the final list
used technology as an integral instructional tool (Allen,
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Feb. 1993). If California is an indicator of education
trends, and it often is because of the size of its student
population, then stand-alone science "basals" may soon be
a thing of the past.
Besides Britannica Science System, Life Lab Science
is another comprehensive science program. There are also
many software programs such as What will happen?
(predicting outcomes of physical events), Animal Scientist
(classification of endangered species), Puzzle of the
Pyramids (reflection of light), Lost Robot (the solar
system), and many more that can supplement a topic in
science.
One program in particular is titled Astro Farmer and
takes place in the future on a planet called Arigon.
Students have to grow their own food for survival, but
there's a serious problem--the bags of seeds were shipped
with no labels. The students must choose a bag of seed
and change temperature, sunlight, and rainfall settings
until they find the best conditions for the seeds. In
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other words, they change one variable at a time to find
under what conditions the plants will grow best. They
then select the proper planting region that closely
matches the seeds' requirements for growth. If correct
matches are made, enough food for 60 people is produced
with instructions to continue until there is enough food
for 150 settlers. Incorrect matches result in lower food
production. The program tells the student is a better
selection can be made, and the student learns from
mistakes to make better choices. This concept of trial
and error and modifying variants is important in science
education.
Technology Across the Curriculum
Not only are there ample materials available to teach
science, but there are also a wide variety of
computer-assisted instruction programs and activity ideas
to help teach the other subject areas in a engaging and
usually fun way. Computer-assisted instruction is
instruction delivered directly to learners by allowing
them to interact with lessons programmed into the computer
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system (Heinrich, R., Molenda, M., Russell, J., 1993).
This computer-assisted instruction software can be
purchased that can help teach math, reading, language,
literature, social studies, and life skills. I will
discuss some sample software from each subject area and
point out the advantages to having each in a classroom.
Technology in Math Instruction
As far as math software goes, The Mutanoid Math
Challenge is excellent for critical thinking. It is a
Scrabble-like game where students learn how to manipulate
numbers and operands while practicing mental estimation





The feature of several possible solutions stimulates play
as more points can be scored by using harder operands.
The levels of difficulty can be customized, and students
will enjoy moving up in ranks, winning trophies, and
playing in tournaments while at the same time practicing
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basic math operations and interpreting and solving word
problems.
Another super math software program is First Math
Adventures: Understanding Word Problems. Three
activities--"Number Sentences," "Number Stories," and "You
Too Can Do Word Problems"--lead users step by step through
solving word problems. In "Number Sentences," students
can create addition or subtraction number sentences, or a
combination of both. Students choose an object and numbers
to place in the problem and then select an answer. After
two tries, the correct answer is shown. "Number Stories"
allows students to create number stories by selecting the
object, determining the operation, recognizing highlighted
key words, selecting numbers and determining the answer.
With "You Too Can Do Word Problems," a word problem is
displayed with key words highlighted. Students must
indicate the type of operation, work out the problems in
their heads or on paper, and select an answer from three
choices. Since so many students are intimidated by word
problems, this program can help ease students into the
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step by step process needed to solve them. Learning to
identify key words and phrases (all together, less than,
etc.) is an important concept in math problem solving.
Math is a subject that requires much one on one attention
for those students who are having difficulty, and these
programs can be helpful tutors.
Technology in Reading Instruction
There are many software programs available to help
teach reading too, which can be especially helpful for
students who need more individualized help. One such
program is called Follow the Reader, and is an interactive
program for children ages five to eight. Stud~nts work
with Disney characters in various locations. Some of the
events are sequenced so that Mickey Mouse has to perform
one action before he does another. For instance, Mickey
can't plant flowers until he tills the garden. This
demonstrates the logical order of some activities. As
students move through the program, they build their own
story by deciding on Mickey's actions. Numerous
combinations can be created. They can be printed out,
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too, which means that students can read their story as
it's replayed on the screen. There are no wrong answers,
and children are free to explore. This program then,
incorporates writing into reading, which are one in the
same.
Another style of reading program is titled Troll
Reading Games: The Adventures of Tom Sawyer. This is
targeted at grades 4-6 and helps build reading skills
through the reading of a Mark Twain classic. Reading the
book is a prerequisite to working with this program.
Students play with a partner or against the computer and
choose from seven activities. Activities include
unscrambling the names of people, places, and things, as
well as word search puzzles, sentence scrambles, word
jumbles, matching words and definitions, and choosing the
best title for a list of three story events. This is an
excellent review for students who have read the book. The.
program is designed to help develop students'
comprehension, logical thinking and vocabulary development
which is so crucial in reading instruction.
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Technology in Language Arts InstructiQn
Language software is also readily available. The
program Building Better Language Skills consists of three
individual programs--Punctuation, Capi talization, and
Grammar--each of which uses comical construction worker
characters to set the stage for building a foundation of
language skills. Grammar addresses sentences, nouns,
verbs, adjectives, and adverbs. Capitalization helps
students recognize errors in sentences while learning nine
rules for capitalization. Punctuation provides practice
for twelve rules as students locate errors in sentences
and match the errors to the corresponding rules. Student
performance is easily monitored to allow a teacher to
determine at a glance how the student is performing on the
exercises. This type of error correction program is
important to learn so it can transfer to a student's own
writing and proofreading.
Another program that is more suitable for younger
children is Sentence Builder. This program gives students
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an opportunity to construct their own animations by
selecting from noun and verb phrases. Thousands of
sentences are possible and it helps students become aware
of "things" versus "actions".
Technology in Literature Instruction
Computer software is also available for teaching
literature. Just Grandma and Me requires the availability
of a CD-ROM. A CD-ROM allows massive voice, animation,
and music capabilities, providing hours of active learning
for developing reading and language skills. Students can
interact with Mercer Mayer's Little Critter characters
while exploring pages from the actual book on screen.
There are many surprises as the student clicks on parts of
the picture. Students are given the choice of having the
story read to them or interacting with the story.
Children can click on objects, words, or sentences to
activate action and voice. This exploration of literature
by the student can create a love for stories and will
hopefully encourage the student to read additional books
by the same author.
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Another great program to teach literature is titled
Aesop's Fables. It is designed for middle-grade students
and again requires a CD-ROM. These fables enlighten
children with topics of human values and important lessons
in life. The text of the particular story, accompanied by
colorful illustrations, appears on-screen while the
computer reads it aloud in English or Spanish. The
teacher can stop the story at any point to ask student
questions or promote discussion. Also included are
in-context explanations of every term, as well as a
printable list of terms. The teacher can then expand upon
the computer with writing projects.
Technology in Social Studies InstructiQn
Because the topic of social studies incorporates so
many concepts, there are a plethora of software programs
for this area. The Lost Tribe is a program that offers
students the opportunity to lead a tribe of prehistoric
people on a trek to a new homeland. The students will
expand their social studies base and become adept at
decision making, problem solving, drawing inferences,
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interpreting and evaluation conflicts, recognizing
physical map features, understanding various cultures and
traditions, and increasing critical skills. Along the way
of leading the tribe from their destroyed home to the
distant land, the students must decide which type of
terrain to follow for hunting and travel, how to balance
work and leisure, and how to deal with various tribe
personalities.
PilgrimQuest is another software program for the
social studies curriculum. This CD-ROM simulation is
based on historical research and it allows students to
predict outcomes and develop critical thinking skills. A
source book provides background information, and a
guidebook provides even more detailed information.
Students begin play eight days before the pilgrims set
sail for the new world, and must trade for provisions.
Some of the difficulties the student encounters in playing
the game include health of the population, interaction
with Native American tribes, and language barriers. This
program gives the student an excellent role playing
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simulation and the student realizes the difficult
situations the pilgrims dealt with in settling in the new
world.
Technology in Life Skills Instruction
Besides being useful in the content areas, software
can aid in teaching life skills to students. The Little
Shoppers Kit is a program that uses a mock grocery store
to help teach students about prices, supply and demand,
advertising, occupations, and can be supplemented by the
teacher with lessons about nutritional values of foods,
making change with money, and budgeting. These lessons
are extremely important to real world knowledge.
Tips for Computers in the Cla§sroom
Now that I have established the importance and uses
for technology in the classroom, it is important to also
mention some basic time-saving tips that I have discovered
from my experience about having only one or two computers
in a classroom.
* Have a timer next to the computer so students are
limited to a specific amount of time.
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* Copy and laminate pages from the users manual to
keep at the computer station. This provides
answers at the students' fingertips.
* Train a group of students as computer captains and
trouble shooters. These positions should change
regularly.
* To schedule students on the computer, create craft
sticks with the students name and place into cup
labeled "I haven't used the computer yet." The
students will move into cup labeled "I have used
the computer."
* Provide at least two chairs per computer so the
students can be scheduled in pairs. Pairs can also
figure out more problems on their own than can
individuals.
* Teach the students keyboarding basics, and let the
students practice key strokes on a photocopy of a
keyboard.
* Preview programs as a whole class to save time in
individual tutoring. (Oehring, p. 87)
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